Introduction
Throughout the world growers are showing interest in new crops. New crops command higher prices and have limited competition from other growers. Chile is known internationally to have many species that have good market potential. Many of them have been grown for decades in Europe and the United States, like the different varieties of Alstroemeria, Placea, Rhodophiala, Leucocoryne, etc. Hoffmann (1989) reported the ornamental potential of Zephyra elegans, Leontochir ovalleri, Pasithea caerulea, Conanthera, Herbertia, Calydorea xyphioides or Tigrida philippiana as marvelous genetic material for the gardens of future. Leucocoryne coquimbensis F. Phil. shows great potential with its beautiful long-lasting flowers with fresh colors and a pleasing fragrance. Zephyra elegans D. Don is another one of these ornamental plants with good potential due to its tidy plant form, beautiful flowers, attractive scent and excellent vase life. They both produce stems longer than 40 cm and display several flowers per stem. Knowledge of the growth habit of these plants is required and production techniques need to be developed.
2.
Leucocoryne coquimbensis F. Phil.
Botanical classification and description
This genus belongs to the Alliaceae family and the common name is Glory of the Sun, because they perform best in strong sunlight (Bryan, 1989; Harrison, 1971) . According to Zoellner (1972) , there are some twelve species all native to Chile. L. ixioides is the most common in cultivation and can be found in many bulb catalogues. The height of the plants varies from 25 cm to 50 cm. The leaves are narrow and grasslike, up to 30 cm long. Flower color is variable, but always in the white to pale blue-180 purplish range and the sterile stamens are white (Berger, 1936; Crosa, 1988; Huxley, 1992; James, 1937; Kroon, 1986 Kroon, , 1989 Mathew, 1978; Morley, 1970; Uphof, 1945; Van de Meer, 1993; Van Leeuwen, 1991 . The grass-like foliage of L. coquimbensis can be 25 cm long and clothes the lower part of the flower spike. The sweetly fragrant flowers, up to eight per umbel, are carried on stalks that are about 40 cm high. Flower color is variable from very pale shades of blue and violet to darker and stronger shades. The lower part of the petals form a narrow tube 1.3 cm long from which they flare out to form flowers 2.5 cm in diameter and the sterile stamens are yellow. Leucocoryne bulbs are tunicated and possess fleshy scales attached to a basal plate that produces roots at its surface. In some cases, L. coquimbensis bulbs form droppers.
Growth and developmental cycle
The growing period of L. coquimbensis is short. Flower development begins at the start of the rainy season in Chile so that flowering is completed soon after emergence. In L. coquimbensis, a flower bud is formed after two scales are produced (Ohkawa, unpublished data) . Flower buds always exist in the bulbs and develop one by one. That is, after the flower bud of the first stem has formed a pistil, anther and ovule, the flower bud of the second flower stem starts to develop. Immediately after lifting, the first flower bud of the first flower stem of most bulbs is in the dome division to the outer perianth initiation stages. In the second flowering stem, the flower bud is in the dome stage. Flower buds do not develop during the bulb storage period. Furthermore, flower buds that are at the initiation stage in the beginning of storage survive, while flower buds that have already formed stamens or a pistil abort (Ohkawa et al., 1998) . This shows that only flower buds that are at the initiation stage when bulb dormancy begins can survive unfavorable conditions. 2.3. Dormancy and bulb storage Ohkawa et al. (1998) investigated the effects of storage temperature on flower bud development, emergence and flowering in a greenhouse in Shizuoka (latitude 35° N), Japan. Bulbs were lifted in July, stored at 0, 5, 10, 15, 20, 25 or 30 °C and then replanted in November. With temperatures of 20 °C or higher for 16 weeks, dormancy was broken. The most effective temperature for storage was the 20 °C, while 25 and 30 °C were less effective. Bulbs stored between 0 and 15 °C appeared to be dormant as emergence was considerably delayed. The loss of dormancy in these bulbs probably occurred after planting in the greenhouse when the temperatures rose above 20 °C.
Control of flowering
In warm areas of Japan, the air temperature increases suddenly in May and the leaves of L. coquimbensis wilt and die rapidly. At this point bulbs are dormant. After lifting, bulbs are stored at 20 °C and then planted in October or November when dormancy is broken. Flowering begins in mid March. However, when bulbs were stored for two weeks at 15 °C after storage at 20 °C, flowering commenced one month earlier than normal. Pre-plant storage temperatures of 5 to 10 °C for two weeks also advanced flowering, but the number of flower stems per bulb was reduced (Ohkawa et al., 1998) .
For the production of flowers during the desired fall marketing season in Japan, long-term storage of bulbs at 20 and 25 °C was assessed (Kim et al., 1998a) . All bulbs removed from storage in August (13-month storage) were grown for a month in growth chambers at cooler temperatures and then transferred to the greenhouse. Whereas, all bulbs taken out of storage in September (14-month storage) were grown in a warm glasshouse. When bulbs were stored at 20 °C for 13 (August planting) or 14 months (September planting), none flowered by January. Long-term storage at 20 °C caused the first flower stem to abort and the second flower stem to initiate. The bulbs that were 181 stored at 25 °C for 13 months developed normally, whereas the aerial parts of bulbs stored at 25 °C for 14 months aborted after emergence. Consequently, maximum storage life at 25 °C is 13 months. The first flower stem aborted when bulbs were stored at 25 °C for longer than 14 months, by which time the second flower stem had initiated. It is unclear why the aerial parts of bulbs that were stored at 25 °C for 14 months, and then planted, aborted after emergence.
These results suggest that for fall flowering in Japan, L. coquimbensis bulbs should be planted in August after storage at 25 °C for 13 months. However, high ambient temperature in August can adversely affect flower bud development (Ohkawa et al., 1998) . It is feasible to force L. coquimbensis for early fall flowering as long as high temperatures are avoided after planting.
Bulb production
Bulb size can be easily measured and is the major factor that determines the capacity to flower. It has been reported that the critical size is genus or species dependent (Le Nard and De Hertogh, 1993) . Effects of bulb weight on growth and flowering were studied by Kim et al. (1998b) . L. coquimbensis could flower from smaller bulbs (0.1 to 0.2 g), but to produce quality cut flowers required bulbs larger than 0.3 g. During one growing season 0.1 to 0.2 g bulbs grew to larger than 1.0 g, which would be able to produce high quality cut flowers in the subsequent season. (Mathew, 1973; Bryan, 1989) . Zephyra has a tunicated corm, which in some cases, form contractile roots. Its fibrous coated corm about 15 mm diameter produces a single branched stem 40 to 60 cm high with many long-lived 2-cm diameter florets which are white inside and pale blue on the outside.
Zephyra elegans D. Don

Botanical classification and description
Zephyra elegans D. Don is a monotypic geophyte in the Tecophilaceae
Growth and developmental cycle
The growth and flowering habits of Zephyra are dictated by the very dry summers in its natural habitat. After a short, moist, mild winter there follows a long period of seven to ten months without rain. The corms are released from dormancy at the end of the hot and dry summer. Zephyra emerge and grow through the winter and flower and fruit in the spring. During the growing season the original corm dies after usually producing one daughter corm.
In Japan, Zephyra corms planted in the greenhouse during the autumn flower between the end of February and the end of March. The corms start to root when the shoot is approximately 3 mm long. When the shoot is approximately 8 mm, the corms initiate flower buds. At a shoot length of over 10 mm, the corms begin to produce daughter corms. When shoot growth reaches nearly 100 mm, androecium formation commences and at 200 mm, anther and ovule formation begins (Kim et al., 1996) .
During the growing season, stems elongate gradually, but more slowly after flowering. The fresh weight of the original corm decreases with the increasing fresh weight of the daughter corm. Up to flowering, original corms are larger than daughter corms. They are almost the same size during flowering, after which, the daughter corms are larger than the original corms. Subsequently, the plants senescence and original corms are almost exhausted (Kim and Ohkawa, 1999) . 
Dormancy and corm storage
Zephyra is semi-hardy and grows easily under protected conditions. Corm dormancy was investigated in a greenhouse in Shizuoka, Japan (Kim et al., 1996) . Corms of Zephyra that were lifted in May, stored at 25 °C and replanted at monthly intervals, emerged from November onward. Corms were dormant when lifted in May. Dormancy was broken by the warm temperatures in storage or in the greenhouse after planting.
After a hot summer, Zephyra sprouts in autumn and flowers in the middle of February. Dormancy was broken by storage at 25 or 30 °C for 22 weeks. However, following storage at 30 °C, flowering was delayed and the proportion of corms that flowered was less than with those stored at 25 °C. Consequently, storing corms at 25 °C for more than five months is necessary to break dormancy. Planting after October, when air temperatures decrease, results in flowering between February and June. Plants should be maintained from 10 to 15 °C at night and below 25 °C during the day. Temperatures greater than 30 °C adversely affect shoot elongation and rooting so that poor growth occurs during summer in warm regions.
Control of flowering
With monthly planting it was possible to bring Zephyra into flower from February to June. Corms planted between October and January from those stored for five to eight months produced shoots and flowers rapidly and had the highest rates of flowering. Other storage periods (from nine to eleven months) and planting times (from February to April) are not as commercially profitable.
Moist storage for two weeks at 15 to 25 °C after dormancy had been broken accelerated shoot elongation, rooting and flowering. The temperature range is similar to the average temperature range in its habitat. In Japan, the high ambient temperature in summer adversely affected shoot emergence and the optimum temperature was about 15/10 °C (day/night temperatures) for shoot emergence and about 20/15 °C (day/night temperatures) for growth and flowering (Kim and Ohkawa, 1999) . Under these conditions, year-round production is possible.
Corm production
The effects of corm weight on growth and flowering of Zephyra was studied (Kim et al., 1998c) . Non-flowering corms that were smaller than 0.3 g only produced a few leaves. In contrast, flowering corms that were larger than or equal to 0.3 g produced a few leaves on a stem bearing a terminal flower. Corms 0.8 g or greater were required to produce flowering stems of commercial quality, although flowering could occur in smaller corms, e.g., 0.3 to 0.7 g. Small corms of 0.3 g size produce corms suitable for cut flower production after one growing season, whereas corms smaller than 0.3 g would require two growing seasons.
Conclusion
For L. coquimbensis and Z. elegans to be the ornamental crops of the future, it is not enough to be attractive. They also must be supplied for a longer period during year. This is possible following the appropriate treatments to manipulate flowering. In addition, broad variation in germplasm should be available to raise other forms and colors (Vonk Noordegraaf, 1993) . While Leucocoryne has diversity in species, Zephyra is a monotypic genus, the one species being Z. elegans. According to Hoffmann (personal communication) , there is a Zephyra with pink flowers or double-flowers. From these resources, developing new Zephyra would be necessary to obtain more diversity.
